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Proposed Evaluation Method for Fracture Zonesin Rock Mass

Using Seismic Reflection Profiling

Toru Kuwahara Kenichiro Suzuki Kazuto Namiki
Satoshi Okuda Makoto Toriihara
Abstract

The appearance of seismic reflection is related to the reflection coefficient, which is a function of seismic
velocity and density in the seismic exploration. The seismic reflection plane detected in the usual seismic
exploration is a sedimentary stratum. However, it may be possible to detect it as a fracture zone in the hard
rock mass as well as the soft sedimentary layers if there are differences of fracture frequency in the rock mass.
We contribute to the hydrological modeling of the rock mass if we can clarify the relationship between the
property of seismic reflection and fracture characterization. This paper proposes a method for evaluating a
rock mass by seismic reflection, by carrying out a fracture survey along a borehole, geophysical logging, and
geophysical exploration, thus determining the relationships among seismic reflection, physical properties of
rock mass, and distribution of fracture zones.
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Fig. 1
Sedimentary Layers and Synthetic Seismograms
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. Rock Mass and Synthetic Seismograms
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Fig. 3
Detection of Fracture Zone Using Seismic Exploration
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VSP (Vertical Seismic Flow Chart of the Study
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Geophysical Logging and Synthetic Seismograms



No.67

Table 1
Reflectors in Synthetic Seismograms and Parameters of Rock Property
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Calculation of Crack Tensor usina borehole data
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Profile of Borehole Radar and Fracutures
Table 2
Crack Tensor, Elastic Coefficient, Permeability Coefficient Based on the Borehole Data
(©) RQD
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Fig. 5 Fig. 5 PO P33 Kz (cm/sec) FO F33 Ez (MN/m?)
1 12 27 30 80 1.42E-09 3.28E-10 7.21E-03 3.667 1.235 150 51.01
2 27 53 80 100 1.44E-09 5.92E-10 5.31E-03 3.959 1.262 175 58.68
3 53 66 50 90 1.48E-10 8.27E-11 2.73E-04 2.238 1.313 330 107.71
4 66 81 90 100 1.52E-10 6.12E-11 6.58E-04 1.996 0.882 330 138.32
5 81 91 65 90 3.02E-11 1.79E-11 6.93E-05 2.012 1.201 330 114.27
6 91 100 | 80 100 341E-11 2.21E-11 5.22E-05 1.568 1.027 280 107.09
7 100 107 | 60 90 3.05E-11 1.84E-11 8.43E-06 0.997 0.498 330 185.02
8 107 110 | 90
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2D and 3D Seismic Reflection Array, and Seismic Profilings
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Correlation between Seismic Profiling and Physical Rock Property
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